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A 25-year-old man was referred from the urology service for
refractory dysuria, gross hematuria, and frequent urination
over the past 2 years. He experienced disabling, frequent,
and painful urination every 10–20 min. The patient reported
having no history of trauma, fever, or chills. Physical exami-
nation showed mild tenderness over the suprapubic area
and no leg edema, skin rash, or lymphadenopathy. Urinalysis
showed persistent hematuria, sterile pyuria, and proteinuria
(red blood cell count4100/high power field (HPF), white
blood cell count440/high power field (HPF), protein¼ 2þ).
Biochemistry studies showed normal renal function, serum
albumin level, and cholesterol level. The blood count showed
microcytic anemia, whereas the prothrombin time and partial-
thromboplastin time were normal. Serological studies, includ-
ing complements, immunoglobulins, antinuclear antibodies,
viral markers, and syphilis rapid plasma reagin, were nega-
tive. All cultures for organisms, including Mycobacterium
tuberculosis, were negative. No improvement was found after
antibiotic treatment with Ceftibuten 200 mg b.i.d. An intra-
venous pyelography was done (Figure 1).
What is the cause of this patient’s severe urinary symptoms
and persistent sterile pyuria?
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Figure 1| Intravenous urogram showing
irregular urinary bladder outline with bilateral
hydronephrosis and hydroureters
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The Diagnosis | Ketamine-associated ulcerative cystitis
An intravenous pyelography showed an irregular bladder out-
line with pseudodiverticulum and narrowing of the bilateral
ureterovesical junction with bilateral hydronephrosis and
hydroureters (Figure 1). Computed tomography showed small
bladder capacity (Figure 2). Cystoscopy showed diffuse reddish
swelling of the bladder mucosa (Figure 3). Bladder biopsy
showed bladder wall ulceration, inflammation, and fibrosis.
Profound bladder inflammation may be seen in eosino-
philic cystitis, hemorrhagic cystitis, and ulcerative or non-
ulcerative interstitial cystitis. The diagnosis may require the
patient’s history and urological presentation. Further con-
firmation was done by cystoscopy and pathology, with the
typical findings of bladder mucosa ulceration.
A detailed history revealed a concealed history of
recreational ketamine usage for 4 years. Ketamine-associated
ulcerative cystitis was diagnosed. Conservative medical
treatment with pentosan polysulfate, antihistamine, and
corticosteroid was given to this patient without any clinical
response. Eventually, augmentation enterocystoplasty was
done for severe disabling frequent urination.
Ketamine is an N-methyl-D-aspartic acid (NMDA) receptor
antagonist used as a short-acting general anesthetic. However, it
is becoming more widely used as a recreational drug. Despite a
variety of psychosomatic effects, the influence of ketamine in
the genitourinary system has rarely been reported. Ketamine-
associated ulcerative cystitis was first documented in 2007.1 The
diagnosis was established by clinical presentation of severe lower
urinary tract symptoms, including frequent urination, small-
volume voids, urgency to urinate, and painful hematuria, which
are associated with history of ketamine ingestion. Cystoscopy
and biopsy showed inflammation that resembled interstitial
cystitis. Image studies showed thickening of the bladder wall
with small capacity; in some cases bilateral hydronephrosis may
be seen. Chu et al. reported the urodynamic studies in ketamine
cystitis, characterized by detrusor overactivity and urinary
leakage after filling the bladder over 30 –50 ml.2 A high level
of ketamine and its active metabolites can be measured in
the urine of abusers.3 Their accumulation in the urine can
induce significant bladder irritation. However, the possibility
of combined toxicity should be considered, as the use of
contaminated ketamine or mixed substance among abusers is
well documented.
In early disease, ketamine cessation may resolve the lower
urinary tract symptoms. Pentosan polysulfate, antihistamine, and
corticosteroid may help relieving the irritable voiding symptoms.
In severe disease characterized by disabling frequent urination,
painful hematuria, or impaired renal function, augmentation
enterocystoplasty may be required. Delayed diagnosis and
intervention will eventually lead to irreversible renal damage.
In young adults with unexplained disabling frequent
urination, sterile pyuria, and hematuria, the possibility of
ketamine abuse should be entertained.
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Figure 2 | Computed tomography showing irregular bladder
outline with pseudo-diverticulum.
Figure 3 | Cystoscopy showing diffuse reddish swelling of the
bladder mucosa.
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